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Introduction

Recent technological advances have had a major impact on
military aviation. While modern methods of providing visual
information via electro-optics/visionic systems have extended the
aviator's operational envelope, these devices are becoming
increasingly incompatible with spectacle wear. Currently, the
U.S. Army Aeromedical Research Laboratory (USAARL) is conducting
a research project concerning the feasibility of routine use of
extended wear contact lenses by Army aviators on a world wide
basis (Lattimore and Cornum, 1989). However, the long-term use
of contact lenses may not be practical for all aviators. As a
result, organizational planning for possible alternatives to
contact lens wear is necessary. In order to ensure the
development of viable planning options, it is important that
accurate spectacle wear prevalence data are routinely available.

Information regarding numbers of aviators who wear
spectacles within the Department of Defense (DoD) is limited.
Only until recently have any approximations and estimates been
published. Bachman (1989) quoted an unpublished presentation
(Price, 1985) stating that approximately 18 percent of all Army
aviators wear corrective lenses. A recent U.S. Air Force sample
survey (Miller et al., 1990) estimated that 27 percent of the Air
Force pilots wear spectacles. About 19 percent of the Navy's
pilots require some type of correction (National Research
Council, 1990). According to discussions with Navy Aerospace
Medical Institute (NAMI) personnel, a survey now is being
formulated to update spectacle usage among naval aviators.

Currently, contact lenses are prohibited from being worn by
Army aviators and aircrew while performing flight duties.
However, specific waivers have been granted to certain air
crewmembers participating in The Army Surgeon General approved,
controlled research studies (Bachman, 1985; Lattimore, 1988;
Lattimore and Cornum, 1989). The current policy (Implementation
plan, 89-73) within the Air Force is that pilots may wear contact
lenses while performing flight duties. The Tactical Air Command
(TAC) pilots may obtain lenses at Air Force expense, while
Military Airlift Command (MAC) and Strategic Air Command (SAC)
pilots may obtain contact lenses at their own expense.

Beginning in 1983, the U.S. Army Aviation Epidemiology Data
Register (AEDR) was developed as a joint effort of USAARL and the
U.S. Army Aeromedical Activity (USAAMA) at Fort Rucker, Alabama.
The AEDR is a permanent, computer-accessible repository of
medical information on the entire Army aviation population. This
automated database system provides information pertinent to:




1. The development and evaluation of aviation medical
selection and retention standards:

2. The conduction of epidemiologic studies on health risk
factors;

3. And the provision of a model for the natural history of
disease in the aviation environment.

The AEDR also allows for the assessment of health hazards in
the aviation environment and for the provision of human factors
input to engineers developing aircraft, weapons, and life support
equipment. The purpose of this study, therefore, was to
determine the actual prevalence of spectacle wear within the
entire Army-rated aviation population for the years 1986-1989 as
a baseline for future discussions regarding avionics/spectacle
incompatibilities.

Methods

As of 2d Quarter FY 90, the AEDR contained approximately
160,000 records from over 61,000 individuals. The medical
information is taken from Flying Duty Medical Examinations (FDME)
which are recorded on Standard Form (SF) 88 (Report of Physical
Examination), SF 93 (Report of Medical History), SF 520
(Electrocardiographic Record), and an auxiliary form relating
risk factors, family nistory, and flight experience. Medical
transcribers enter the data from these forms into the AEDR
database; each record is entered twice to minimize transcription
errors. A record is composed of 178 fields containing
administrative data, patient medical history with physician's
comments, screened test results, physical findings, health risk
factors, anthropometric measurements, vision data, diagnoses, and
dispositions. It should be noted that each medical Standard Form
mentioned above is not always submitted with every FDME.
Therefore, some data are not available on every medical
examination.

The data for this study were gathered from the AEDR by class
of physical examinations and divided into four separate calendar
years: 1986, 1987, 1988, and 1989. The data reflects information
for each of these years for each major Army component (that is,
active duty, reserve, and national guard), age distribution,
classes of physical examinations and some ICD9 codes

(International Classification of Diseases, Clinical Modification,
9th Revision) pertaining to vision.

Data from the classes of physical examinations were from two
primary types: Class 1 and class 2. Class 1 physicals consist
of two subcategories: Class 1 and 1A FDMEs. Class 1 FDMEs are
used for entry into Army flight training for enlisted and




civilian personnel, and class 1lAs are for officer personnel
entering flight training. Class 2 physicals are aviators' annual
FDMEs after becoming rated pilots. These annual or periodic
physicals also have two subcategories: Class 2 and 2A FDMEs.

The class 2 is a standard annual FDME, while the 2A is an
abbreviated or shorter version. Hence, some data entries were
gathered on an alternate year basis. The class 2A is required
for the aviator on even age years up to 34. After age 34,
aviators receive a full class 2 FDME every year.

The principal AEDR variable (or computer search "flag") for
determining if a person wore spectacles was titled 'Glasses.' 1If
a physical (either the class 2 SF 88, or an abbreviated class 2A
DA Form 4497-R) had any visual information in the ‘corr. to
20/___ ' field for either far or near vision, it was interpreted
by the medical transcribers entering the data into the AEDR that
the individual wore spectacles. Therefore, a '2' was assigned to
the AEDR glasses variable, meaning spectacles were worn. A '1l!
was assigned if no visual information was in the 'corr. to
20/___ ' Dblock. Since the variable was obtained from both class
2 and 2A FDMEs, it is unlikely that any spectacle wearers were
overlooked by this flag system. However, it is possible that an
aviator might have had more than one class 2 physical within a
year, causing an error of overestimation. If present, this error
was likely very small because of the large population
(approximately 12,000 to 14,000) compared to the small number of
possible duplications (less than 1 percent, or 120). The vision
data were taken from the AEDR database using a utility computer
program which reads the database into a SPSS-X* control language
structure.

ICD9 coding has been used in the database only since October
1988. This coding immensely expands the utility of the AEDR
because records can now be coded for diagnoses, diseases,
corrective procedures, and medications. This also means that
visual abnormalities are coded. As a result, selected ICD9 codes
were extracted for calendar year 1989 only, as a means of
documenting prevalence of presbyopia within the Army aviator
population.

Results and discussion
The results from the AEDR extract regarding wearing of
spectacles are presented in a series of figures and tables. The
first series of figures presents the three major Army components
(active duty, reserve, and national guard) by year (1986-89) and
depicts the percent of those individuals who wore spectacles.
Active component

Figure 1 illustrates percentages of active duty aviators
wearing spectacles for the years indicated. The percentages
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remain fairly constant over the 4 years. The total number of
active duty aviators within the AEDR for the 4 years also
remained somewhat constant. The totals were 13,410 (1986),
14,237 (1987), 12,038 (1988), and 14,352 (1989). A crosscheck of
the 1989 result (22 percent) was performed by comparing it with
the AEDR refraction fields of the SF 88 (block 60). The
percentages were very sinilar.

PERCENT

30 ~

25

20+

16 1

10

1986 1987 1988 1989
YEARS

Figure 1. Percent of active duty aviators wearing
spectacles for years 1986-1989

The mean age for active duty aviators in 1989 was 33 years
(see Appendix B). The mean age for those aviators without
glasses was 31 (see Appendix D). The mean age for aviators wyith
glasses was 38 (see Appendix C). Mean ages for 1988, both with
and without glasses were similar. An interesting observation
resulted from reviewing the age distribution for the active duty
aviators: it is largely bimodal. The first modal peak occurs at
the 27-30 age group, and the second peak occurs at the 39-41 age
group.




Comparison to earlier data

From the AFDR data shown in Figure 1, the major conclusion
is that, over the last 4 years, almost a quarter of Army active
duty aviators have worn spectacles at their annual FDMEs. The 18
percent spectacle wear prevalence figure, quoted by Bachman
(1989) likely was based on information extracted from both class
1 (flight entry applicants) physicals and class 2 (rated
aviators) physicals, thereby underdocumenting the actual
prevalence. Data in Figure 1 denotes only class 2 aviators
(i.e., rated pilots only).

Table 1 depicts the percentages of flight applicants (class
1 or 1A physicals) by component and year who wore spectacles when
they applied for flight training. Caution should be exercised
toward interpreting Table 1. The percentages indicated are for
those who applied, not merely for those who were admitted into
flight training. In addition, as a manner of medical policy,
appiicants' class 1/1A flight physicals are repeated at Fort
Rucker when they begin fligh. training. Ccasequently, most
applicants who were accepted into flight training would have had
two class 1/1A physicals. The low spectacle wear percentage
indicated by the class 1 and 1A FDMEs likely had a major effect
on earlier attempts at quantifying the aviation population's
spectacle wear prevalence (Price, 1985).

Table 1.

Percentages of flight applicants wearing
spectacles by component
from 19806-1989.

1986 1987 1988 1989

Active duty 5% 7% 3% 2%
N=2956 N=7312 N=4076 N=4423

Reserve 7% 7% 5% 6%
N=268 N=775 N=348 N=263

National guard 6% 7% 5% 5%
N=686 N=1696 N=1033 N=249

Army reserve

Figure 2 represents the percentage of reserve personnel who
wore glasses for the years 1986-1989. The total number of
reserve aviators' class 2/2A FDMEs by year was: 1980 (1,949),
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1987 (2,578), 1988 (2,211), and 1989 (2,237). The mean age for
Army reserve aviators in 1989 was about 35 years (Appendix E).
The mean age for those reserve aviators without glasses was 33.
The mean age for reserve aviators with glasses was 41. Mean ages
for 1988, both with and without glasses were similar. The age
distribution for reserve aviators also is bimodal, with the first
modal peak at the 26-30 group and the second at the 39-43 group.
From the data presented, it appears about a quarter or more
reserve aviators have worn spectacles at their annual FDME.
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Figure 2. Percent of reserve aviators wearing
spectacles for the years 1986-1989

National guard

The last component to be discusscd regarding annual FDMEs is
the natioral guard. The total number of class 2/2A FDMEs for
national gua~d aviatcrs within the AEDR for the 4 years was
relativelv consistent: 5,137 (1986), 5,726 (1987), 5,562 (1988),
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and 6,759 (1989). Unlike the active duty and reserve pilots,
there appears to be a noticeable percentage increase of aviators
wearing spectacles from 1986 through 1989 (Figure 3).

The mean age for national guard aviators was 37 years
(Appendix H). The mean age for aviators without glasses was 35.
The mean age for those aviators with glasses was 42. Mean ages
for 1988, both with and without glasses were similar. The age
distribution of national guard aviators also trends to be
bimodal, with the first modal peak at about 28 and the second at
about 42. The AEDR data portrays about one-third of the national
guard aviators as wearing spectacles when taking the annual FDME.
This percentage steadily increased over the 4 years analyzed.

PERCENT
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40

omlele!
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YEARS

Figure 3. Percent of national guard aviators wearing
spectacles from 1986-1989

Presbyopia prevaleiice
In addition to identifying the number of aviators who wore
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spectacles, this study sought to determine the number of aviators
for the calendar year 1989 who had a presbyopic condition (i.e.,
need to wear bifocals or reading glasses). Such information
would be valuable to planners because the practical application
of bifocal contact lenses is still on the frontier of applied
research programs. Consequently, presbyopic aviators will
necessarily be "married" to their spectacle correction in the
future. Therefore, engineering and design solutions to spectacle
incompatibility problems will have ultimate importance in keeping
the older, experienced aviator in the cockpit.

The ICD9 code 3674 is assigned to individuals who have
vision measurements worse than 20/20 in the 'near vision block'
of the medical forms and who are over 40. Individuals less than
age 40 are coded differently. Admittedly, this process is
arbitrary and based on ophthalmological input during the
developmental phase of the AEDR. Although the true number of
presbyopes may be slightly different than indicated here, this
system should provide a close estimate of the number of aviators
dependent upon a near correction. The 3674 code is interpreted
to mean that the individual is presbyopic. In 1989, there were
over 14,000 active duty annual FDMEs. Of these, slightly over
1,100 had an ICD9 code of 3674. This means that approximately 8
percent of active duty aviators in 1989 probably had a near
vision correction of some type. The personnel identified with
the 3674 code normally had other vision related medical codes.
For example, of the 1,100 coded 3674, almost half were also coded
3671 (myopia). Table 2 below depicts percentages of presbyopia
for each component for 1989 only.

Table 2.

Percentages of components exhibiting
presbyopia for 1989

Active duty 8%
N=14352

Reserve 15%
N=2237

National guard 20%
N=6759

These data are functionally significant. If correct, then
approximately 36 percent (8 percent divided by 22 percent) of
active component aviators wearing spectacles were presbyopic and
cannot be helped by current contact lens research programs. The
reserve and national guard components are faced with even greater
percentages (53 percent and 57 percent, respectively). Clearly,
any type of routine contact lens program would not include a
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liberal segment of the overall aviation population. System
planners currently are faced with a significant problem.

However, in light of age distribution data indicating a bimodal
pattern, the percentage of presbyopic aviators will drop off in
the next few years. But, with a second age peak moving forward,
this same situation will resurface 10 to 12 years from now unless
systems designers are prepared. The use of the AEDR in tracking
such indicators will provide vital assistance to aviation system
planners.

Summary

The overall purpose of this study was to identify spectacle
usage of Army aviators within each of the three major components
(active duty, reserve, and national guard) from 1986 through
1989. Prior to this year, information regarding aviator
spectacle use within DoD was somewhat limited. Only recently
have any numbers and percentages been published.

The AEDR is a computerized database of aviation flight
physical examinations; it contains extensive information
regarding vision, including ICD9 coding. From the analysis of
the AEDR data, approximately 22 percent of active duty aviators
wore spectacles. This percentage held constant from 1986 through
1989. The reserve aviator data were somewhat higher--slightly
over 25 percent. For the national guard, the percentages were
even higher--35 percent wore spectacles in 1989. The age
distribution and mean age within each component for those wearing
spectacles support the findings. Furthermore, the age
distributions for each component are bimodal, indicating a
changing manpower pattern over time.

Presbyopic data (1989 only) also were analyzed for each
component utilizing ICD9 codes. Approximately 8 percent of the
active duty aviators had presbyopia, compared to 15 percent for
reserve aviators and 20 percent for national guard aviators.
These figures translate to an even higher percentage of spectacle
wearers besing presbyopic and for a potentially major impact on
design and engineering programs for the future.
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Appendix B

1989 age distribution for
all active duty pilots

Age Frequency Percent Cum Percent
17 1 .0 .0
18 8 .1 .1
19 31 .2 .3
20 60 .4 .7
21 131 .9 1.6
22 211 1.5 3.1
23 417 2.9 6.0
24 615 4.3 10.3
25 724 5.0 15.4
26 780 5.4 20.8
27 809 5.6 26.5
28 838 5.8 32.3
29 826 5.8 38.1
30 760 5.3 43.4
31 701 4.9 48.3
32 577 4.0 52.3
33 566 3.9 56.3
34 521 3.6 59.9
35 519 3.6 63.5
36 530 3.7 67.2
37 510 3.6 70.8
38 571 4.0 74.8
39 654 4.6 79.3
40 611 4.3 83.6
41 595 4.1 87.8
42 496 3.5 91.2
43 300 2.1 93.3
44 255 1.8 95.1
45 220 1.5 96.6
46 145 1.0 97.6
47 103 .7 98.4
48 77 .5 98.9
49 50 .3 99.3
50 32 .2 99.5
51 26 .2 99.7
52 22 .2 99.8
53 9 .1 99.9
54-58 18 .2 99.9
. 33 .2 Missing
TOTAL 14352 100.0 100.0

MEAN 32.88 STD DEV 6.89
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Appendix €

1989 age distribution for active duty pilots
with glasses

Age Frequency Percent Cum Percent
18 2 .1 .1
20 3 .1 .2
21 6 .2 .4
22 14 .4 .8
23 40 1.3 2.1
24 49 1.6 3.7
25 81 2.6 6.3
26 92 2.9 9.2
27 87 2.8 12.0
28 86 2.8 14.8
29 97 3.1 17.9
30 85 2.7 20.6
31 80 2.6 23.2
32 80 2.6 25,7
33 82 2.6 28.4
34 79 2.5 30.9
35 81 2.6 33.5
36 108 3.5 36.9
37 96 3.1 40.0
38 126 4.0 44.1
39 155 5.0 49.0
40 165 5.3 54.3
41 228 7.3 61.6
42 237 7.6 69.2
43 181 5.8 75.0
44 156 5.0 80.1
45 175 5.6 85.7
46 125 4.0 89.7
47 91 2.9 92.6
48 75 2.4 95.0
49 50 1.6 96.6
50 31 1.0 97.6
51 26 .8 98.4
52 22 .7 99.1
53 9 .3 99.4
54-58 18 .5 99.9
. 3 .1 Missing
TOTAL 3121 100.0 100.0
MEAN 38.07 STD DEV 7.41
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Appendix D

1989 age distribution for active duty pilots
without glasses

Age Frequency Percent Cum Percent
17 1 .0 .0
18 6 o | .1
19 31 .3 .3
20 57 .5 .9
21 125 1.1 2.0
22 197 1.8 3.7
23 377 3.4 7.1
24 566 5.0 12.2
25 642 5.7 17.9
26 688 6.1 24.0
27 721 6.4 30.5
28 752 6.7 37.2
29 728 6.5 43.7
30 674 6.0 49.7
31 621 5.5 55.3
32 497 4.4 59.7
33 484 4.3 64.1
34 442 3.9 68.0
35 438 3.9 71.9
36 422 3.8 75.7
37 413 3.7 79.4
38 444 4.0 83.3
39 499 4.4 87.8
40 444 4.0 91.8
41 367 3.3 95.0
42 259 2.3 97.4
43 118 1.1 98.4
44 98 .9 99.3
45 44 .4 99.7
46 20 .2 99.9
47 12 .1 100.0
48 2 .0 100.0
50 1 .0 100.0
. 29 .2 Missing
TOTAL 11219 100.0 100.0
MEAN 31.43 STD DEV 5.98
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Age

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54-59

TOTAL

MEAN 35.08

Frequency

3
le
8
28
44
80
72
119
92
120
123
104
72
60
53
63
59
65
72
58
115
139
145
116
107

Appendix E

1989 age distribution for all reserve pilots
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20
21
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54-59

TOTAL

MEAN 40.92

Appendix F

1989 age distribution for reserve pilots
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Age

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
56

TOTAL

MEAN 32.78

Frequency

3
14
7
25
42
70
65
110
82
111
113
90
61
54
45
57
50
53
55
48
81
94
79
71
60
33
15
10
2
1
4
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Appendix G

1989 age distribution for reserve pilots

without glasses
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Cum Percent

PN ORPN

ONWE

1
14.1
21.0
26.1
33.0
40.1
45.7
49.5
52.9
55.7
59.3
62.4
65.7
69.1
72.1
77.2
83.1
88.0
92.4
96.2
98.3
99.2
99.8
99.9
100.0
Missing

100.0




Appendix H

1989 age distribution for all national
guard pilots

Age Frequency Percent Cum Percent
17 1 .0 .0
18 2 .0 .0
19 3 .0 .1
20 8 .1 .2
21 12 .2 .4
22 35 .5 .9
23 67 1.0 1.9
24 140 2.1 4.0
25 181 2.7 6.7
26 204 3.0 9.7
27 253 3.7 13.4
28 271 4.0 17.5
29 288 4.3 21.7
30 235 3.5 25.2
31 201 3.0 28.2
32 180 2.7 30.9
33 155 2.3 33.2
34 152 2.2 35.4
35 160 2.4 37.8
36 150 2.2 40.0
37 201 3.0 43.0
38 256 3.8 46.8
39 375 5.5 52.3
40 446 6.6 59.0
41 596 8.8 67.8
42 500 7.4 75.2
43 380 5.6 80.8
44 312 4.6 85.5
45 229 3.4 88.9
46 168 2.5 91.4
47 111 1.6 93.0
48 87 1.3 94.3
49 71 1.1 95.3
50 53 .8 96.1
51 61 .9 97.0
52 45 7 97.7
53 31 .5 98.2
54 32 .5 98.6
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Appendix H (continued)

Age Frequency Percent Cum Percent
55 24 .4 99.0
56 25 .4 99.4
57 18 .3 99.6
58 15 .2 99.9
59 6 .1 99.9
60 1 .0 100.0
62 1 .0 100.0
63 1 .0 100.0
67 1 .0 100.0
. 15 .2 Missing
TOTAL 6759 100.0 100.0
MEAN 37.34 STD DEV 7.67
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Appendix I

1989 age distribution for national
guard pilots with glasses

Age Frequency Percent Cum Percent
21 2 .1 .1
22 1 .0 .1
23 5 .2 .3
24 13 .6 .9
25 20 .8 1.7
26 23 1.0 2.7
27 34 1.4 4,2
28 33 1.4 5.6
29 28 1.2 6.8
30 44 1.9 8.6
31 3¢ 1.5 10.2
32 33 1.4 11.6
33 19 .8 12.4
34 30 1.3 13.7
35 32 1.4 15.0
36 38 1.6 16.6
37 48 2.0 18.7
38 51 2.2 20.8
39 84 3.6 24.4
40 128 5.4 29.9
41 192 8.2 38.0
42 206 8.7 46.8
43 186 7.9 54.7
44 217 9.2 63.9
45 169 7.2 71.1
46 140 5.9 77.1
47 96 4.1 81.2
48 76 3.2 84.4
49 64 2.7 87.1
50 48 2.0 89.2
51 60 2.5 91.7
52 45 1.9 93.6
53 29 1.2 94.9
54 29 1.2 96.1
55 24 1.0 97.1
56 25 1.1 98.2
57 18 .8 98.9
58 15 .6 99.6
59 6 .3 99.8
60-67 4 .2 99.9
. 4 ) Missing
TOTAL 2355 100.0 100.0
MEAN 42.32 STD DEV 6.99
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Age

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
53
54

TOTAL

MEAN 34.67

Appendix J

1989 age distribution for national
guard pilots without glasses

Frequency Percent
1 .0
2 .0
3 .1
8 .2
10 .2
34 .8
62 1.4
127 2.9
161 3.7
181 4.1
219 5.0
238 5.4
260 5.9
191 4.3
165 3.7
147 3.3
136 3.1
122 2.8
128 2.9
112 2.5
151 3.4
205 4.7
291 6.6
318 7.2
403 9.2
294 6.7
194 4.4
85 2.2
60 1.4
28 .6
15 .3
11 .2
7 .2
5 N
1 .0
2 .0
3 .1
11 .2
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>
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100.0
Missing

100.0




Initial distribution

Commander U.S. Army Natick Research,

Development and Evaluation Center
ATTN: STRNC-MIL (Documents Librarian)
Natick, MA 01760-5040

Naval Submarine Medical
Research Laboratory

Medical Library, Naval Sub Base

Box 900

Groton, CT 06340

Commander/Director

U.S. Army Combat Surveillance
and Target Acquisition Lab

ATTN: DELCS-D

Fort Monmouth, NJ 07703-5304

Commander

10th Medical Laboratory
ATTN: Audiologist
APO New York 09180

Naval Air Development Center
Technical Information Division
Technical Support Detachment
Warminster, PA 18974

Commanding Officer Naval Medical

Research and Development Command
National Naval Medical Center
Bethesda, MD 20814-5044

Deputy Director, Defense Research
and Engineering
ATTN: Military Assistant
for Medical and Life Sciences
Washington, DC 20301-3080 24

Commander U.S. Army Research
Institute of Environmental

Medicine
Natick, MA 01760

U.S. Army Avionics Research
and Development Activity

ATTN: SAVAA-P-TP

Fort Monmouth, NJ 07703-5401

U.S. Army Communications-Electronics
Command

ATTN: AMSEL-RD-ESA-D

Fort Monmouth, NJ 07703

Library

Naval Submarine Medical Research Lab
Box 900, Naval Sub Base

Groton, CT 06349-5900

Commander

Man-Machine Integration System
Code 602

Naval Air Development Center
Warminster, PA 18974

Commander

Naval Air Development Center
ATTN: Code 602-B (Mr. Brindle)
Warminster, PA 18974

Commanding Officer

Harry G. Armstrong Aerospace
Medical Research Laboratory

Wright-Patterson

Air Force Base, OH 45433




Director

Army Audiology and Speech Center
Walter Reed Army Medical Center
Washington, DC 20307-5001

Commander U.S. Army Institute

of Dental Research
ATTN: Jean A. Setterstrom, Ph. D.
Walter Reed Army Medical Center
Washington, DC 20307-5300

Naval Air Systems Command
Technical Air Library 950D
Room 278, Jefferson Plaza II
Department of the Navy
Washington, DC 20361

Naval Research Laboratory Library
Shock and Vibration

Information Center, Code 5804
Washington, DC 20375

Director U.S. Army Human
Engineering Laboratory
ATTN: Technical Library
Aberdeen Proving Ground, MD 21005-5001

Commander U.S. Army Test
and Evaluation Command
ATTN: AMSTE-AD-H
Aberdeen Proving Ground, MD 21005-5055

Director
U.S. Army Ballistic
Research Laboratory
ATTN: DRXBR-OD-ST Tech Reports
Aberdeen Proving Ground, MD 21005-5066

25

Commander

U.S. Army Medical Research
Institute of Chemical Defense

ATTN: SGRD-UV-AO

Aberdeen Proving Ground,

MD 21010-5425

Commander U.S. Army Medical
Research and Development Command
ATTN: SGRD-RMS (Ms. Madigan)
Fort Detrick, Frederick, MD 21702-5012

Director
Walter Reed Army Institute of Research
Washington, DC 20307-5100

HQ DA (DASG-PSP-0O)
5109 Leesburg Pike
Falls Church, VA 22041-3258

Naval Research Laboratory
Library Code 1433
Washington, DC 20375

Harry Diamond Laboratories

ATTN: Technical Information Branch
2800 Powder Mill Road

Adelphi, MD 20783-1197

U.S. Army Materiel Systems
Analysis Agency
ATTN: AMXSY-PA (Reports Processing)
Aberdeen Proving Ground
MD 21005-5071




U.S. Army Ordnance Center
and School Library
Simpson Hall, Building 3071
Aberdeen Proving Ground, MD 21005-5201

U.S. Army Environmental Hygiene Agency
Building E2100
Aberdeen Proving Ground, MD 21010

Technical Library Chemical Research
and Development Center
Aberdeen Proving Ground, MD 21010--5423

Commander

U.S. Army Medical Research
Institute of Infectious Disease

SGRD-UIZ-C

Fort Detrick, Frederick, MD 21702

Director, Biological
Sciences Division
Office of Naval Research
600 North Quincy Street
Arlington, VA 22217

Commander

U.S. Army Materiel Command
ATTN: AMCDE-XS

5001 Eisenhower Avenue
Alexandria, VA 22333

Commandant
U.S. Army Aviation

Logistics School ATTN: ATSQ-TDN
Fort Eustis, VA 23604

Headquarters (ATMD)
U.S. Army Training

and Doctrine Command
Fort Monroe, VA 23651

Structures Laboratory Library
USARTL-AVSCOM

NASA Langley Research Center
Mail Stop 266

Hampton, VA 23665

Naval Aerospace Medical
Institute Library

Building 1953, Code 03L

Pensacola, FL. 32508-5600

Command Surgeon

HQ USCENTCOM (CCSG)

U.S. Central Command

MacDill Air Force Base FL. 33608

Air University Library
(AUL/LSE)
Maxwell Air Fore Base, AL 36112

U.S. Air Force Institute

of Technology (AFIT/LDEE)
Building 640, Area B
Wright-Patterson
Air Force Base, OH 45433

Henry L. Taylor

Director, Institute of Aviation
University of Illinois-Willard Airport
Savoy, IL 61874




COL Craig L. Urbauer, Chief
Office of Army Surgeon General
National Guard Bureau
Washington, DC 50310-2500

Commander

U.S. Army Aviation Systems Command
ATTN: SGRD-UAX-AL (MAJ Lacy)
4300 Goodfellow Blvd., Building 105
St. Louis, MO 63120

U.S. Army Aviation Systems Command
Library and Information Center Branch
ATTN: AMSAV-DIL

4300 Goodfellow Boulevard

St. Louis, MO 63120

Federal Aviation Administration
Civil Aeromedical Institute
Library AAM-400A

P.O. Box 25082

Oklahoma City, OK 73125

Commander
U.S. Army Academy
of Health Sciences
ATTN: Library
Fort Sam Houston, TX 78234

Commander

U.S. Army Institute of Surgical Research
ATTN: SGRD-USM (Jan Duke)

Fort Sam Houston, TX 78234-6200

AAMRL/HEX
Wright-Patterson
Air Force Base, OH 45433

27

University of Michigan

NASA Center of Excellence in Man-
Systems Research

ATTN: R. G. Snyder, Director

Ann Arbor, MI 48109

John A. Dellinger,
Southwest Research Institute
P. 0. Box 28510 ‘
San Antonio, TX 78284

Product Manager

Aviation Life Support Equipment
ATTN: AMCPM-ALSE

4300 Goodfellow Boulevard

St. Louis, MO 63120-1798

Commander

U.S. Army Aviation
Systems Command

ATTN: AMSAV-ED

4300 Goodfellow Boulevard

St. Louis, MO 63120

Commanding Officer

Naval Biodynamics Laboratory
P.O. Box 24907

New Orleans, LA 70189-0407

Assistant Commandant

U.S. Army Field Artillery School
ATTN: Morris Swott Technical Library
Fort Sill, OK 73503-0312

Commander

U.S. Army Health Services Command
ATTN: HSOP-SO

Fort Sam Houston, TX 78234-6000




Director of Professional Services
HQ USAF/SGDT
Booling Air Force Base, DC 20332-6188

U.S. Army Dugway Proving Ground
Technical Library, Building 5330
Dugway, UT 84022

U.S. Army Yuma Proving Ground
Technical Library
Yuma, AZ 85364

AFFTC Technical Library
6510 TW/TSTL

Edwards Air Force Base,
CA 93523--5000

Commander

Code 3431

Naval Weapons Center
China Lake, CA 93555

Aeromechanics Laboratory

U.S. Army Research and Technical Labs
Ames Research Center, M/S 215-1
Moffett Field, CA 94035

Sixth U.S. Army
ATTN: SMA
Presidio of San Francisco, CA 94129

Commander
U.S. Army Aeromedical Center
Fort Rucker, AL 36362

U.S. Air Force School
of Aerospace Medicine
Strughold Aeromedical Library Technical
Reports Section (TSKD)
Brooks Air Force Base, TX 78235-5301

Dr. Diane Damos

Department of Human Factors
ISSM, USC

Los Angeles, CA 90089-0021

U.S. Army White Sands
Missile Range
ATTN: STEWS-IM-ST
White Sands Missile Range, NM 88002
5030

U.S. Army Aviation Engineering

Flight Activity
ATTN: SAVTE-M (Tech Lib) Stop 217
Edwards Air Force Base, CA 93523-5000

Ms. Sandra G. Hart
Ames Research Center
MS 262-3

Moffett Field, CA 94035

Commander Letterman Army Institute
of Research

ATTN: Medical Research Library

Presidio of San Francisco, CA 94129




Mr. Frank J. Stagnaro, ME
Rush Franklin Publishing
300 Orchard City Drive
Campbell, CA 95008

Commander

U.S. Army Medical Materiel
Development Activity

Fort Detrick, Frederick, MD 21702-5009

Commander

U.S. Army Aviation Center
Directorate of Combat Developments
Building 507

Fort Rucker, AL 36362

U. S. Army Research Institute
Aviation R&D Activity
ATTN: PERI-IR

Fort Rucker, AL 36362

Commander
U.S. Army Safety Center
Fort Rucker, AL 36362

U.S. Army Aircraft Development
Test Activity

ATTN: STEBG-MP-P

Cairns Army Air Field

Fort Rucker, AL 36362

Commander U.S. Army Medical Research
and Development Command

ATTN: SGRD-PLC (COL Sedge)

Fort Detrick, Frederick, MD 21702

29

MAJ John Wilson

TRADOC Aviation LO
Embassy of the United States
APO New York 09777

Netherlands Army Liaison Office
Building 602
Fort Rucker, AL 36362

British Army Liaison Office
Building 602
Fort Rucker, AL 36362

Italian Army Liaison Office
Building 602
Fort Rucker, AL 36362

Directorate of Training Development
Building 502
Fort Rucker, AL 36362

Chief

USAHEL/USAAVNC Field Office
P. O. Box 716

Fort Rucker, AL 36362-5349

Commander U.S. Army Aviation Center

and Fort Rucker
ATTN: ATZQ-CG
Fort Rucker, AL 36362




Commander/President
TEXCOM Aviation Board
Cairns Army Air Field
Fort Rucker, AL 36362

Dr. William E. McLean
Human Engineering Laboratory
ATTN: SLCHE-BR

Aberdeen Proving Ground,

MD 21005-5001

Canadian Army Liaison Office
Building 602
Fort Rucker, AL 36362

German Army Liaison Office
Building 602
Fort Rucker, AL 36362

LTC Patrick Laparra

French Army Liaison Office
USAAVNC (Building 602)
Fort Rucker, AL 36362-5021

Brazilian Army Liaison Office
Building 602
Fort Rucker, AL 36362

Australian Army Liaison Office
Building 602
Fort Rucker, AL 36362

30

Dr. Garrison Rapmund
6 Burning Tree Court
Bethesda, MD 20817

Commandant Royal Air Force
Institute of Aviation Medicine
Farnborough Hants UK GU14 65Z

Dr. A. Kornfield, President
Biosearch Company

3016 Revere Road

Drexel Hill, PA 29026

Commander

U.S. Army Biomedical Research
and Development Laboratory

ATTN: SGRD-UBZ-1

Fort Detrick, Frederick, MD 21702

Defense Technical Information Center
Cameron Station
Alexandra, VA 22313

Commander, U.S. Army Foreign Science
and Technology Center

AIFRTA (Davis)

220 7th Street, NE

Charlottesville, VA 22901-5396

Director,

Applied Technology Laboratory
USARTL-AVSCOM

ATTN: Library, Building 401
Fort Eustis, VA 23604




U.S. Army Training

and Doctrine Command
ATTN: Surgeon
Fort Monroe, VA 23651-5000

Aviation Medicine Clinic
TMC #22, SAAF
Fort Bragg, NC 28305

U.S. Air Force Armament
Development and Test Center
Eglin Air Force Base, FL 32542

Commander, U.S. Army Missile Command
Redstone Scientific

Information Center (2)
ATTN: AMSMI-RD-CS-R/ILL Documents
Redstone Arsenal, AL 35898-5241

U.S. Army Research and Technology

Laboratories (AVSCOM)
Propulsion Laboratory MS 302-2
NASA Lewis Research Center
Cleveland, OH 44135

Dr. H. Dix Christensen

Bio-Medical Science Building, Room 753
Post Office Box 26901

Oklahoma City, OK 73190

31




